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Stance  it  deals  witli  problems  IsSondut  dt  st^trti.  i 

stions  of  the  life,  healthy  and  «f 

the  flight  ahd  return^^^the  b^bbring  ' 

surface  of  celesti^  ^therefore;  how' 

conditions  of  space  flight  -af f  c  _  .  ^  with  d  proper  ehyirbn- 

the  pbssibility  'of  providing  ;  i.  .  For  ihis  pitfpose  it  uses  the r . 
mrA  tvm  »  thysiojogdeal  aoWfefe  " 

■ : 

clna.  The  baala  of 

of  the  physiblqgy  and  ^^ffepent  frdtfi  theij':  ■ 

Sring  ?Sght  in  an  env^onment^^^^ 

one  in  which  man  developed  and  g  .two  general  ^ 

adapt  to  changing  SpiS  of  classical  aviation  me^cine, 

periods  can  be:  bSic  ^  Paul.  B 

ighich  starts  around  3-879 

our  time,  and  the:  seppnd  .period  whwh  is  maweu 

space  medicine^.W®  aviation  medic^^ 

Some  broblems,  solved  in  the  jwrxou  91  5’*“  .  is  ^e- 

are  still  important';,  in  :the  jJ^^^Ltantially .  What;'  are ;  they? 

cessary  to' broaden  ^_4®‘^P3-ement  h  bressing  problem.  The  noise 
The  influence  of  b^ise  is  a  yerj^rejs^g  proD|e^^^^^^ 

intensity  of  a  rocket  db;  4is'is  ’ib.oye 

the  crew  one  must  ,expect_^  ^t^^^^^^^  remember  that  ,  besides 
the  threshold  of  pain.  J:fA-.-.^5^ov.eanism,  noise  affects  the 

directly  causing  damage  to  -^nd  through  it,  the  function 

activity  of  the  central  nervous;  system  and,  througn  xx, .  ,. 

of  numerous  organs.  ■  1 «  va  <yffest  health  prdblems  in  rockets. 


and  increasing  the  metabolic  exchange.  Sometimes  neurovegetative 
disturbances  such  as  dizziness  and  nausea  appear.  Long-term  vibra¬ 
tion  effects  influence  hearing.  Sight  is  very  strongly  affected  by 
vibrations.  Movement  of  an  object  on  the  rei^ina  occurs  even  •when  the 
eye  tries  to  focus  on  it;  at  higher  frequencies  (60  Hz),  the  eye 
begins  to  tranble,  visual  acuity  drops,  the  Ijalance  of  eye  muscles 
is  disturbed,  and  depth  vision  changes,  A  person  exposed  to  -/ibra- 
tions  for  a  longer  time  e:q)eriences  to-tal  fa'tigue. 

The  influence  of  gravitational  pressure  due  to  acceleration 
and  pro-bection  against  it  must  be  solved  -with  regal'd  'to  the  fact 
that  a  much  longer  and  faster  acceleration  w^ll  be  experienced. 

The  influence  of  acceileration  on  'the  organic  depends  to  a  consider¬ 
able  degree  on  the  direction  of  the  accelera'bioh  in  relation  to 
■the  body,  VJe  differen'tlate  leg-head,  head-legs,  and  oblique  acce¬ 
leration.  -The  body  s'bands  oblique  acceleration  best#  i.e,,  in 
the  direction  of  ches’t-back  or  the  opposite.  Head-legs  acceleration 
causes  a  shifting  of  the  internal  organs  and  blood;  The  heart < 
muscle  then  Cannot vprovide  adequate  blood,  pressure  in  the  brain,aad 
disturbances  of  -visioh  and  eyentuaiiy  e^^ei^  f qinting  may  take  place, ..  . 

Resis-tance  against  grd''^itdtidti^l  t^  increased  wiiih  ,  ‘ 

good  physical  prepaeration,  exetcibe'^in  i^l  Csrtifu^  the  anti-G 
suit  and  the  position  of  the  bO^ij'  I^Or  ihiSibeason  the  constructs 
of  a  special  anti-G  capsule  •was’ prodded;  it  TiJOUld  alirays  rotate  in 
such  a  way  that  the  person  in  the  seat  would  be  in  an  oblique  po- . 
sition  with  regard  to  the  direction  of  acceleration. 

The  question  of  efficiency  and  the  closely  connected  question 
of  fatigue  must  eventually  be  solved  at  •variance  with  a'viaticn 
medicine  principles  through  a  more  extensive  use  of  pharmacolo-  • 
gical  means,  '  ’  ' 

Qrien'tation  in  space  presents  probl^s  which  are  gettii^  more 
difficult,  Inman,  orien-tation  is  the  result  of  the  cooperation  pf; 
several  senses,  because  m^  has  no  special  organ  for  orien'ta'tion, 
Orien-tation  in  flight  away  from  the  earth  can  be  divided  into  "the 
orientation  of  the  crew  inside  the  spaceship  by  means  of  the  senses 
and  the  orien-tation  within  interplanetai^  space  by  technical  meane. 
Orien-tation  within  -the  ship  may  have  -various  difficulties.  Orienta¬ 
tion  in  space  by  .sight  depends  on  information  from ether  senses; 
thus,  deceptive  imjai'essions  and  illusions  may  arise,  ,, 

%-gienlc  problems  of  clothes  present  a  problem  of  consider¬ 
able  importance.  The  flight  suit  must  protect  the  astronaut  against  . 
a  lack  of  oxygen  and  against  caisson  disease,  it  must  provide  a 
complete  regeneration  of  air,  contain  an  oxygen  supply  and  have  radiOi^ 
commuiiication  equipment,  and  it  must  provide  for  eating,  elimination 
and  sleep,  Ih  its  cons-truction  the  effects  Of  gra-vity..  and  radia¬ 
tion  must  be  -taken  in-to  consideration. 

Problems  of  nutrition  are  now  found  in  an  area  as  yet  little 
exp)lore.  Food  supply  ori  short  flights  will  paresent  no  difficul-ties. 
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and  apf^opriate  ship  of  ations  of  food  and  water  can  be  assured, 
long  space  flights  the  problem  of  food’ has  hot  yet  been  solved,  me 
weight  of  the  provisions  is  -.the  decisive:  factor >  One  possibility 
which  has  been  considered  is  to  shippiy  food  by  way.  of  cpncen'^ated  . 

.  tablets.  Another  proposal  suggests  regeneration  of  wasts  ^whcts* 

The  example  is  the  circle  of  life  on  earth,  where  actually  ho  waste 
exists.  What  is  waste  for  one  organism  is  food  for  the  other,  •  ; 

t  This  circle  ■would  have  to  be  imitated, .  <  ,  ■  % 

Two  w^s  are  possible » .  the  biolOgical,  through  which  sub¬ 
stances  are  created -frcaB  the  waste  of  plants  and  animals#  and  the  ■ 
biochemical#  where  substances  are  created  from  waste  ^tlficially. 

Algae  play  an  important  part  in  this  problem.  Experiments  have  ^ 
been  perfoifmed  'Chiefly  with  the  alga  Chlorella,  Algae  coritain- about  . 
48^  albumen,  8^  fats, '40  minerals,  and -#0^  carbohydra.tea#  Ba,,sical3y, 

the  following  requirements  have  to  be ‘futfilled  by  algae  f;  flhst#^^^^;  :  v^^ 

production  Of  oxygen  usihg  carboh«dioxide;  second#  their  faSt  »  '  o  . . 

growth.  Practice  is  Still  far  fhciii  satisfying  these  reqhir^ents,  ; - 
So  far.  Oxygen  obtained  from  alghO  has  stiff  iced  for  ohd  mmSe  for  ■  • . 

2?  days,’ '  .  '  ■’■’■  .'i  - 1-.  c-- / 

To  tiiese  problems  newjvOhOs  are"  beihg  added  wim  ’^ich  clas¬ 
sical  ^viatioh  medicihe  has.hpt  dealt  at  all,  1st  us  disCus^^  t 
most  important  'ones*' 

,  The,  Offect  of  the  stajOe  of  weightlessness  will  be  ;a  S-^ddy-  '  ■ 
factor  ini  space  if ight  for  ,iohg  periods  of  time ,  The  f irat  l^owledge  , 
about  the  effect  of  weightlessness  bn  a  living  organism,  wre  pb- 
tained  from  rocket  flights,  when  in  the  upper  sector  pf  pa^^ 
bolic  course  the  state  of 'weightlessness  •was  achieved  for.  abO«it  30  ; 

seconds.  Prom  animal  experiments  it  was  learned  that  the  basic  phy¬ 
siological  functions  of  the  organism  (i.e.  j  breathing,  frequency  of 

heart  beat,  blood=  pressure)  were  hot  substantially  changedr  /  H^^ 
ever  disturbances'  of  coordination  of  movements  and  of  orientation 
with  regard  to  the  cabin  were  noted.  In  experiments  idth.  people 
it  was  found  that  space  orientation  is  improved  by.strappii^  them 
to  the  seat.  Further  experiments  showed  that  liquids  as stane  a  sphe^i 
rical  shape  3n  the  state  of  weightlessness  and  will  coyer  the  sur¬ 
face  of  solid  bodies  tdiich  surroubd  them.  The  heated  air  in;  the  cock** 
pit  does  not  rise,  so  ttiat  artificial  air  circulation  wUl  have  to 
be  provided,’ 

Influence  Of  the  gaseous  envlroment.  The  Soviet  space 
4  ship  had  the  same  ’air  pressure  and  air  composition  as  on  earth,; '  An 

air  cOTiposltioh  quite  different  ris  being  considered,  for  instance  ; 

660  oxygen,  200  helium,  and  200  nitrogen,  A  high  oxygen  conit eht 
is  important  with  regard  to  good  blood  saturation,  which  would,  also, 
maTfft  it  possible  .'bo  reduce  the  pressure  in  the  cockpit  and  reduw 
the  danger'  of  the  consequences  of  explosive  decompressioi.  Helium 
is  also  added  with  regard  to  the  possibility  of  explosive  decqnpression 
because  it  is  more  inert  than  nidirogen  and  would  not  be  released  as 
easily  into  the  tissues  and  blood.  This  way  the  danger  of  the  con-  . 
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sequendes  of  a  siodden  i>i‘essure-drop  in  a  stpessfi^  situatim 
be  decreased.  Of  course |  the  question  roftaifis  vhat  the  xiifluence 
of  a  hi^ ’oxygen  and  helium  conlient  would  be  on  the  human,  o^^nisn 
over  a  Ibr®  stay  in  this  artificial  aimpsi^ere,  lasting  mont^O  or^  • 

even  ye^s.^-^r  the  increased  carbon  dios^de  content  which 

isi  exhaled  by  . man.  This  problam  is  ade4uately  studie^in^ 

submarines^  t^ere.  there  is  .1  -  .21  carton  dioxide  xh  the  agosph^e. 
The  maximum  tolerable  concentration 

Xide  tontent  there  appears  a  feeling  pf  suffocation*  the  bipod  pres¬ 
sure  "rlsesi.  and  the  activity  of  the  central  nervous  syst^  is  de- 


The  effects  Pf  radiation'  present  a  real  danger  on  spape^ 
flightsi  Cosmic  rays  '  are  charged  material  Jpartic^^ 
ah  energy  on  the  brder  of’  .tens  of  billiOnS  of  electro  volts .  _  This 
is  enough  to  affect  the ^itimis  Of  all  suBfeiances.  In  theqe,  cases  an 
electron  is  knoOked::  off  the  atom  hnd  fh  aleptrically  neutral  P-tom 
changes  in  a  positively  charged.; ion.  '  vg 

when  cosmic  r^s  hit  tissues  of  living  drgahisms.  loni^tipn'di^^^^ 

the  normal  BiOldgicai  processes- arid  dd]iage.s  cells  ato  tissues^  With 
intensive  ibnlzatioh  the  sO-calied  tadiatipn,  ®tckness  pcc^s.  Cos¬ 
mic  hadiatioh  has  both  immediate  ahd  delayed .effects ♦dThe  immediate 

changes  are  idnthe  dissolution  of :  water  molepules  ai^  d^nge  to 

various  substanOes  and  enzymes  important  for;  life. ^'  0e 

.show’  therasi^ves  by  causing  malignanoies  and  in  disturbances  of  blood 

formation.  .'  Radiation,  can  also  affeetVprogeny,  .  although  np  .obvlo^ 

signs  of  damage  to  the  organism  may  to  present.  / .  /  -  _ 

•  ^hanges  in  periodicity*;  Hah  tos  a  steady,  24rtoi3r  . rhythm 

which  underlies  a  Steadsr 'arrangement  Of  functions.’ 
rhythm,  disturbances  appear.  Only  after  a 

become  accustomed  to  anPidiPr  flytto.  In  an .  interplanetary  space 

ship' there  is  no  ohahge  from  day  to  .night. -  This  may  a^^^^  effi¬ 
ciency.  Steady  activity  will  exist,  in  a  space ;  ship,  and.  this  wxH 

be  an  added  heardship.,  A  proper  regimen  is  still  being  tested. 

;  Iiifluence  of  solitude  and  isolation  is  a  factor  pixch  must 

be  taken  into  consideration  in  space  travel.  ^  ®t  gtoat 

heights  a  feeling  of  solitude,  distaricei  ang\4sii»  separation  fhcmi 
the  world  prevails*  It  is  spokto  bf  as  a  feeling  of  separatim. 

The  ability' of  the  central  nervous  system  depends  on  the  input  or 
a  certain  amount  of  stimulations.  If  this  flow  of  stimulation  is 
limited,  h  depression  takes  .place  and  efficiency  is  reduced,  to- 
havior  sOLsp'  changes:  people  are  emotloxially  unst^to*  temper  flare- 
ups  appear,  .the  ability  to  think  systOTatically  is  lost.  _ 

Questions  of  hygiene  include  a  series  of  problems.  A  special 
chapter  is  the  hygiene  of  skin  and  clothing.  One  must  ronember 

that  the  astronaut  wiil  for  seyeral  reasors  not  be  able  to  xj^h. 

First,  there  is  a  lack  of  water:  it  will.  be  used  only  to  ma^ta^ 
life.  The  astronaut  will’ hot  be  able  to  take  off  the  flight  suit. 


With  this  are  connected  elimination  and  the  disposal  of  waste 
materials.  The  astronaut  will  have  in  the  flight  suit  his  own 
microclimate.  Under  the  flight  suit  various  substances  will  accu¬ 
mulate  which  may  cause  itching  and  various  skin  affections. 

For  these  reasons,  intensive  work  is  necessary  with  these 
problems.  Here  particularly  the  importance  of  cooperation  of  the 
various  medical  specialties  is  obvious,  althou^  some  of  thsm  see¬ 
mingly  are  quite  distant  from  astronautic  problems.  In  the  USSR, 
the  importance  of  the  participation  df  the  different  medical  fields 
in  space  medicine  has  been  properly  understood.  Particularly  in 
dermatology,  intensive  work  on  some  serious  problms  is  being 
done. 

This  outline  of  the  problems  of  space  medicine  is  not  and 
cannot  be  Ccaiplete.  I  have  listed  only  the  most  pressing  prob¬ 
lems. 

Medicine  occupies  to  a  certain  extent  a  special  position  among 
the  scientific  disciplines  which  share  in  solving  the  problems  of  . 
space  travel.  Frequently  it  does  not  need  anyv'special  exporimetital 
conditions.  Many  problems  can  be  solved  in  Oiir  ehvironment*  and 
the  physicians  in  the  Coraiiission  for  A'Tiatidn  and  Space  Medicine 
at  the  Physiological  Section  of  the  OzedhosloVak  Medical  Association 
of  J.  E.  Purkyne  take  advantage  of  this  possibility.  We  hope  that 
with  this  work  we  will  contribute  to  the  development  of  this  new 
scientific  field  —  space  exploration  ~  and  will  thus  share  in  the 
creative  effort  of  Czechoslovak  science. 


